We analyze the subjective perceptions of poverty in Madagascar in 2001 and their relationship to objective poverty indicators. We base our analysis on survey responses to a series of subjective perception questions. We extend the existing empirical methodology for estimating subjective poverty lines on the basis of categorical consumption adequacy questions. Based on this methodology we calculate the household-specific, subjective poverty lines and compare the poverty profiles derived from different subjective welfare questions. Our results show that the aggregate poverty measures derived from consumption adequacy questions accord quite well with the poverty measures based on objective poverty lines. The subjective welfare analysis can be used in poor developing countries for evaluating socio-economic and distributional impacts of various policy interventions
Introduction
Interest in the study of subjective perceptions of well being has grown during the last thirty years. The recognition of the complementarities between subjective and objective poverty analysis has led to increasing attempts to integrate the two approaches. Most of the empirical studies in this area, however, are based on data from developed countries and rely on Minimum Income Question (MIQ) methodology 1 . It is only recently that economists have turned their attention to analysis of subjective well being in developing countries and transition economies. Ravallion and Lokshin (2001, 2002) and Jovanovic and Milanovic (2000) deal with subjective welfare assessments in Russia. Pradhan and Ravallion (2000) assess subjective poverty in Jamaica and Nepal. These authors, as well as Deaton and Zaidi (2002) , indicate that MIQ methodology might not be applicable to most developing countries, where income is not a well-defined concept, particularly in rural areas.To overcome this problem, Pradhan and Ravallion develop a qualitative model of perceived consumption needs that identifies the subjective poverty line without the MIQ.
How robust are the results of subjective welfare analysis in poor developing countries? Which methods for analyzing subjective welfare are more informative in poor countries and how well do poverty profiles derived from the subjective approach correspond with those derived from the objective approach? In this paper we try to find the answers to these questions. Using data from the Madagascar Household Survey, we compare poverty profiles derived from different types of subjective welfare questions.
We demonstrate that subjective welfare analysis based on consumption-adequacy questions produces sensible and robust results that correspond well with conventional, objective poverty analysis. At the same time, we find that MIQ-based poverty lines do not seem to generate sensible poverty profiles; they show only a weak correspondence to both objective and subjective poverty measures. To our knowledge, our paper presents 1 See, for example, studies by Easterlin (1974) , Van Praag (1971) , and Van Praag and Kapteyn (1973) ; more recent works by Hagenaars (1986), De Vos and Garner (1991) , Oswald (1994 ), Di Tella et al. (2001 , Frey and Stutzer (2000) , McBride (2001) , Oswald (1997) , and Van Praag and Frijters (1999) ; the Special Issue of Journal of Economic Behavior and Organization, Vol 51(1); and van Praag, Frijters, and Ferrer-i-Carbonell (2003) . from the strata with probability proportional to size. At the last stage, 16 to 18 households from each PSU were selected.
The MHS instrument combines features of a regular household budget survey with the features of an integrated living standard measurement survey. It collects information on demographic characteristics of household members, their labor market activities, and their health and education status. A large section of the questionnaire gathers detailed information on income and consumption expenditures as well as on ownership of assets.
In this paper we use total household consumption expenditure as a welfare indicator. Besides the traditional food and non-food components, the aggregate expenditure includes information on livestock, gifts, remittances, in-kind payments and in-kind consumption from non-farm activities. A measure of imputed rent is also included in the consumption aggregates for households that reported owning their houses.
The consumption aggregates are deflated to account for regional price differences.
The objective poverty line in Madagascar is based on the cost-of-basic-needs (CBN) method. The food poverty line is calculated as the cost of a food basket containing the minimum caloric intake of 2,133 calories per day. The composition of the food basket reflects the consumption patterns of the poorest three deciles of the population. To calculate the non-food component of the objective poverty line, the food poverty line is scaled up by the factor equal to the share of non-food consumption of households whose total consumption is equal to the food poverty line (the so-called "lower poverty line", Ravallion 1998) 3 . No adjustments have been made to account for economies of scale arising from household size or for differences in nutritional requirements of the various age-gender groups.
A special section of MHS includes questions about the subjective well being of each household. 4 A block of these questions deals with the adequacy of consumption expenditure for major consumption groups. The questions are formulated as follows: Concerning your expenses relative to food, which of the following is true?
3
For the detailed description of the methodology on constructing the welfare aggregate and objective poverty line in Madagascar, see Romani at el. (2003) . 4 The questions in this module are asked at the household level. No information is available to identify the person who answers these questions. We assume that the household head replies to the questions concerning subjective well being of the household.
a. Your expenses are below the household's needs b. Your expenses are on the average comparable to your household's needs c. Your expenses exceed your household's needs
Similar questions are asked about expenses related to clothing, housing, and health. We call these the Consumption Adequacy Questions (CAQ). This paper is based on an analysis of answers to CAQs.
Descriptive analysis
The distribution of answers to CAQs for food, housing, clothing and health care are shown in Table 1 . About half of Madagascar households indicated that their expenditures on food, clothing, and housing are less than adequate to meet the households' needs. For all the consumption categories less than 3 percent of the households perceived their expenditures as more than adequate. The perceptions of consumption adequacy vary geographically. 
Methodology
The basic approach to subjective poverty analysis using CAQs was proposed by Pradhan and Ravallion (2000) . They developed the method for calculating subjective poverty lines based on binary CAQs. The purpose of this section is to extend this methodology to cases with categorical CAQs.
We make a standard assumption that individuals are able to evaluate their satisfaction with levels of consumption in general, as well as evaluate their satisfaction using verbal qualifiers (Van Praag, Goedhart and Kapteyn 1980) . We also assume that subjective assessments are comparable across respondents (Van Praag 1991) . Given these assumptions, perceived satisfaction could depend on an individual respondent's own income, the so called "preference drift". It could also depend on individual characteristics of respondents and the characteristics of the households they live in (Ravallion and Lokshin 2002) .
With these assumptions in mind, let y i be a consumption vector with components y i1 ,…,y iK , and x i be a vector of individual and household characteristics. A perceived minimum expenditure on good k required to achieve an adequacy in consumption of good k by household i could then be expressed as:
where g is a continuous function for all k, K is the number of CAQs, N is the sample size, and ε ik is an error term. Suppose g k satisfies the conditions of the Brouwer's fixed-point theorem (e.g., Border 1985), then there exists a (not necessarily unique) solution ) (x E s ik of the equation:
is the expenditure on good k at which, for a given x, the subjective norms for good k are met in expectation. The subjective poverty line (SPL) can be defined as the total expenditure that satisfies subjective norms for all k goods. Under this definition SPL is:
Assume that E ik has a lognormal distribution (Kapteyn, Koorman and Willemse 1988) . If g k is linear in parameters, equation (1) could be expressed as:
where β k and ϕ k are vectors of parameters. From (2), a vector of subjective minimums for k goods E s could be derived:
The SPL is calculated by (3) as a sum of subjective norms for all k goods. However, in this specification we cannot estimate SPL directly because E ik is latent. Even if we collect information on consumption norms E ik , the answers to such questions could be subject to large measurement errors (Pradhan and Ravallion, 2000) . We use responses to CAQs for our analysis of subjective poverty.
The observable qualitative adequacy variable * ik E has three distinct categories arising from a single continuous indicator E ik . The lower the value of E ik , the more likely it is that a household's expenses will be below the adequacy level. Corresponding to these three categories we might define two cutoff points µ 1k and µ 2k , such that someone with log E ik ≤ µ 1k +log y ki will find consumption of good k less than adequate; someone for whom log y ik +µ 1k < log E ik ≤ log y ik +µ 2k will find consumption of that good adequate; and someone for whom log E ik ≤ log y ik +µ 2k will find consumption more than adequate.
Assuming that ε in (4) is normally distributed with distribution function F, we can use the ordered probit specification to model the qualitative responses on the consumption norm questions:
From this model we obtain the estimates of parameter vectors β, ϕ, µ 1 and µ 2 . While these estimates are identified only up to a constant, we can, from (5), solve the system of k equations for a vector of subjective norms for k goods as:
The SPL is then calculated using (3). In the empirical part of this paper we call this approach of calculating the subjective poverty line and the corresponding estimations as Method 1.
The CAQs in Madagascar survey do not cover the whole range of possible goods and services consumed by households. For example, in addition to expenditures on food, clothing, housing and health, households also report expenditures on durables, private transfers, education, transportation, and so on. Thus, the subjective poverty lines derived from Method 1 should be adjusted upwards to account for these missing non-food consumption components. We calculate a scaling-up factor using the share of combined expenditure on food, housing and clothing spent by households around the poverty line.
An alternative approach to calculating the SPL is based on regressing the food CAQs on total household expenditure and other household characteristics. This SPL determines the level of total expenditure that would satisfy household food requirements.
This approach resembles one commonly used in applied work: the "Food Energy Intake" method (e.g., Dandekar and Rath 1971, Greer and Thorbecke 1986) . In the paper, we refer to this approach as Method 2.
The empirical specifications of the ordered probit estimations (6) are similar for all methods. In Method 1 we use categorical answers to CAQs for food, housing and clothing as the dependent variables. The CAQ for food expenditures is the dependent variable in the Method 2 estimation. The set of explanatory variables (shown in Table 4) includes household demographic variables, variables reflecting the level of education, working status, religion of household members, regional and urban/rural dummies, and the variable indicating the averages level of consumption and the level of consumption inequality (Gini) in the PSU.
Results
In this section we present first the ordered probit estimations for model (6) and then the poverty statistics and poverty profiles derived from these estimations. Table 5 Higher intra-cluster inequality negatively affects perceptions of food consumption adequacy, but does not have a significant effect on perceptions of housing and clothing consumption adequacy.
Subjective poverty profiles
We can now derive the subjective poverty lines using the probit estimates. We propose (absolute) and subjective poverty lines. The households whose per capita expenditures are below a particular poverty line are categorized as poor. Table 6 shows the poverty headcounts and poverty headcount rankings for six regions of Madagascar and for the country as a whole. About 80 percent of households in Madagascar could be classified as poor using the CAQ1A subjective poverty line. The poverty headcount is about 58 percent according to CAQ1B. The national poverty rate derived from Method 2 falls between these two estimates (67 percent). Regional poverty profiles calculated with these three methods show large variability as well. The second column in Table 6 ranks regions in Madagascar according to objective poverty rates.
According to the regional poverty profile, Fianarantsoa has the highest objective poverty rate of about 83 percent and it is ranked 6 th (the poorest) on the objective poverty ranking scale. Antananarivo has the lowest poverty rate and poverty rank. One of the subjective poverty lines produces rankings that are different from the objective results. For example, Fianarasntsoa and Toamasina are the poorest regions according to CAQ1B and CAQ2, whereas CAQ1A ranks these two regions as the third and fourth poorest. The poverty rankings produced by subjective Methods 1B and 2 (CAQ1B and CAQ2) are similar to the objective poverty rankings. But subjective Method 1A produces regional poverty profiles that differ considerably from the other subjective and the objective profiles.
The changes in objective and subjective poverty rates due to household size are presented in Figure 2 . In the background of Figure 2 we show the distribution of households by size. The proportion of households with per capita expenditures below the objective poverty line increases with household size almost monotonically. Less than a quarter of individuals living alone are poor according to the objective poverty measure.
The poverty rates for households with seven or more members exceed 75 percent 6 .
Subjective poverty rates calculated with Method 2 closely follow the objective poverty trends. The rates are higher for small households, but the difference between objective and subjective poverty (Method 2) becomes insignificant for households with three or more members.
6
Meaningful poverty comparisons could be made for households with up to 7 members. The estimates of the poverty rates for households with more then 8 members become imprecise because of the small number of such households in our sample.
Overall, poverty rate derived from Method 1A is higher than the objective poverty rate and the subjective poverty rate derived from Method 2. Under Method 1A, the share of the poor reaches 80 percent among single-person households, declining to about 68 percent for households with four members. The number of families with per capita expenditures below the subjective poverty line defined by Method 1B increases as households increase in size.
The trends in the poverty rates calculated by the subjective and objective methods show different economies of scale at work in relation to household consumption adequacy. However, the objective poverty lines in Madagascar do not explicitly account for economies of scale because they are calculated on a per capita basis. The CAQ1A and B poverty lines show some economy of scale for households with 1 to 4 members. More members increase poverty, but at lower rates than those for objective and CAQ2 poverty lines.
Poverty profiles for households with different characteristics are shown in Table   7 . While poverty levels differ depending on the method, in general the objective and subjective poverty profiles reveal similar tendencies. According to all poverty definitions, households headed by individuals with low levels of education are among the poorest.
Poverty rates decline for household with better-educated heads. The number of poor households whose heads hold a university degree is close to zero. Households with heads employed in agriculture have the highest poverty rate across all poverty lines.
Households with heads employed in the public sector or in services are better off.
Ethnicity seems to be a strong determinant of household poverty. The lowest poverty rates are registered among Highland 7 groups and foreigners, whereas the poorest households reside in the East and South East of Madagascar.
In some instances, subjective and objective poverty profiles draw quite different pictures. According to the objective poverty method the elderly enjoy the lowest levels of In this section we will show how well the subjective poverty profiles derived from CAQ correspond to those based on MIQ and GSQ.
To calculate the subjective poverty line from binary GSQs we use the empirical framework developed by Pradhan and Ravallion (2000) . While the wording of the satisfaction questions is different from the consumption adequacy questions, the meaning of the two sets of questions is quite similar. But we expect that the poverty estimates based on binary GSQs would be less precise than those based on categorical CAQs because the former provide less information about household welfare. For subjective poverty lines based on MIQ we used the standard "Leyden" method (van Praag and Warnaar 1997). To describe briefly our estimation approach, we first regress the answers to GSQs or MIQ on the set of explanatory variables used in our main model ( Figure 3 shows the changes in poverty due to household size that different methods estimate. The subjective poverty rates fluctuate much more than the subjective rates calculated using CAQ.
Poverty rates based on GSQ Methods 1B and 2 increase with household size and are close to the poverty estimates based on CAQ. The MIQ poverty rates decline with household size. Poverty rates for GSQ Method 1A do not change with household size. Cramer's V statistic (Agresti 1984 ) that refers to the degree of association between the poverty categorizations resulting from two different estimation methods. If every household that is classified as poor by one method is also poor according to another method, the value of Cramer's V would equal one. On the other hand, if such poverty categories do not overlap, the value of Cramer's V is zero.
8
The results of the probit and OLS estimations and corresponding poverty profiles are available from the authors upon request.
The poverty categorizations based on GSQ Method 1A and MIQ seem to be different from all other methods. The Cramer's V statistic for GSQ Method 1A is close to zero and does not exceed 0.360 for MIQ. But CAQ Method 2 and GSQ Method 2 produce a good match with objective poverty categorizations. It is interesting to note that the degree of association between these two methods is also very strong (Cramer's V of 0.947).
In recent years several economists have estimated household economies of scale using the subjective approach first suggested by Hagenaars and van Praag (1985) . Our assessment of the economies of scale using subjective welfare questions fails to produce reliable results. We find that the estimates are sensitive to the empirical specification of the model and the SPL methodology used. For example, CAQ Method 2 demonstrates no significant economy of scale (elasticity close to unity), but the MIQ method yields an economy of scale elasticity of 0.55. These large fluctuations could be due to a correlation of household size with other factors that may also affect subjective welfare perceptions. It may not be possible to isolate the effect of household size from the effects of other variables in the model.
Conclusions
In this paper we present the analysis of subjective perceptions of poverty in Madagascar areas (Ravallion and Bidani, 1994) . Demographic characteristics of the households also affect self-rated welfare. Households with a larger share of well-educated members and prime-age women have on average higher welfare perceptions. Households with sick and/or unemployed members report lower-than-average levels of subjective welfare.
In several instances, subjective and objective poverty approaches produce quite different profiles. The objective poverty profiles tend to show a higher poverty rate than most of the subjective profiles and a higher incidence of poverty among younger families.
Malagasy households, however, tend to perceive that poverty is more acute among older and smaller households. Another interesting finding is the diversion between objective and subjective poverty estimates for urban and rural areas. The objective approach shows a strong over-representation of the poor in rural areas. But subjective estimates reveal a higher level of satisfaction among rural households with regard to expenditures on food and housing. One explanation for this could be the underreporting of in-kind consumption in rural areas.
The fact that subjective and objective poverty numbers differ significantly across some dimensions must make one wary about the robustness of poverty comparisons based on absolute poverty lines alone. The problem of identifying the population groups that are in crucial need for government support is of increasing importance in Madagascar. Current anti-poverty programs in the country are based on a comparison of total household consumption expenditures with the cost-of-basic-needs type poverty line.
The high poverty rates that result from this approach render almost any social protection initiatives very difficult to target. The results of the subjective poverty approach presented in this paper could provide an alternative view on the poverty situation in Madagascar and thus help to design better poverty alleviation policies and channel limited and increasingly scarce resources to their best uses.
The systematic and robust results, except for the estimation of economies of scale that we found using the different approaches in one of the poorest countries in the world indicate that subjective poverty analysis can be used in poor developing countries for assessing various policy interventions and evaluating the tradeoffs between a household's monetary and non-monetary well being. Note: * is significant at 10% level; ** is significant at 5% level; *** is significant at 1% level. 
